Developmental changes in ovine cerebral artery composition and reactivity.
We have examined age-related changes in segments of common carotid (Com), basilar (Bas), posterior communicating (PC), and middle cerebral (MC) arteries taken from 14 near-term fetal lambs, 62 newborn lambs 3-7 days old, and 42 adult nonpregnant sheep. Transition from fetal to newborn life was associated with a decreased water content in all arteries ranging from 0.6% (Com) to 2.3% (Bas), no change in the relative content of cellular protein, an increase in wall thickness ranging from 4% (MC) to 26% (Com), an increase in maximum contractile tension ranging from 18% (MC) to 82% (Com), an increase in stiffness, an increase in the maximum active stress ranging from 6% (Bas) to 43% (Com), a decrease in the amine-to-potassium ratio (calculated as the maximum response to 10 microM serotonin with 20 microM histamine divided by the maximum response to 122 mM K+) ranging from 8% (Bas) to 51% (Com), and a decrease in the norepinephrine-to-potassium ratio ranging from 2.1% (Bas) to 56% (Com). Thus developmental changes associated with the transition from fetal to newborn life were much more pronounced in the larger, more proximal Com than in the smaller, more distal cerebral arteries, suggesting that, at term, the cerebral arteries are more mature both functionally and structurally than the Com arteries. Similarly, the transition from newborn to adult life was associated with much greater changes in Com characteristics than with those of the cerebral arteries. These studies demonstrate that the effects of aging vary considerably along the cerebrovascular tree and that conclusions based on developmental studies of large systemic arteries cannot be freely extrapolated to the smaller arteries of the circle of Willis.